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[57] ABSTRACT 

: A speaker changeover: device has a plurality of audio 
equipments for outputting ready condition signals when 

: the power source is turned on; a speaker which is used 
by the audio equipments in common, a changeover 
control circuit which starts its operation by turning a 

; cycle start switch, cyclically monitors: the ready condi- 
tion signals from the audio equipments simultaneously 
with the input, of clock signals and generates a change- 
over signal to the audio equipment which first outputs 
the ready condition signal to stop its operation, and an 
electromagnetic relay operated by the changeover sig- 
nal to connect the audio equipment which first outputs 
the . ready condition signal, to the speaker. 

7 Claims, 2 Drawing Figures 
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1 2 

first generates the ready condition signal in every moni- 

SPEAKER CHANGEOVER DEVICE tor cycle, to the speaker 2. 

In this embodiment, one monitor cycle is stopped at 

BACKGROUND OF THE INVENTION the time one of the audio equipments is connected to the 

1 FIELD OF THE INVENTION 5 s P ea ^ er ^* ^he next rnonitor cycle is started upon re- 

The present invention relates to a speaker change- « ivin 8 start si 8 naI A from u a swi ' ch circuit 5 ; 

over device which enables a plurality of audio equip- Namely by continuously inputting the cycle start signal 

ments to use a single speaker in common. A for a time longer than that set by the timer circuit 42 

2. DESCRIPTION OF THE PRIOR ART (1 5 x ?- embodiment), the next monitor cycle is 

Recently, audio equipments such as a car radio, a car 10 Parted When the cycle start signal A is inputted for 

stereo, a car television and a personal wireless telephone ?^'*° rt th 5 ' nlub ' tlon circult44 * °? erated t0 

are installed in a vehicle. Each of these audio equip- * e „ ou P u ' of the changeover signal C. 

. . . . tt 4 , ™ . 7. • FIG. 2 illustrates the details of each circuit. Heremaf- 

raents is provided with a private speaker. This results in . . ■ . A , . r ,. ... 

. « - r . 4 ... r . . „ , ter, the structure and the operation of each circuit will 

the space and the time for installing the private speakers tc . , . , f . - . 

. . . . . , fcU . . ° f. . r ,15 be explained with reference to this drawing. 

being required and the production cost being increased. .... . 4 . \ . , 

° n The switch circuit 5 compnses a momentary switch 

SUMMARY OF THE INVENTION 51, a resistor-capacitor delay circuit 52, and a flip-flop 

. . . . . . 53 composed of a pair of AND gates. This switch cir- 

An object of the present invention l is to provide a d g * ^ ^ which afe 

speaker changeover device which enables a plurality of 2Q ch d Jr Lj ^ and r H ^ respectively when 

audio equipments such as a car radio to use a single thfi s * itch S1 is turned Qn 

speaker in common. ^ reference clock generation circuit 41 is provided 

The speaker changeover device of the present inven- ^ an multi .4 rator 411 md ^ ne J es refer . 

tion compnses a plurality of audio equipments each ence doda ^ a iod Qf ^ Q 5 ^ 

outputung an audio signal, and at lea^e speaker to 25 ^ timef drcuit 42 ig ided whh a bi CQUnter 

which the audio signal is inputted. ESSfi of the audio m When the g . j A m ed tQ a termina , R of the 

equipments generates a ready condition signal when the countef m remains r Lj Ievd fof a dme , than { 5 

audio signal becomes ready for being outputted. The both of a terminal Q() and ft termina , Q of the 

speaker changeover device of the present invention counter 421 Decom e «- Hj lcvel t0 open „ AND gate 

further compnses a changeover control means for cych- 30 423 through an 0R gate 422t This results in the refer . 

cally momtonng the ready condition signal from each ence clocks being outputted to a D type flip-flop 424 

of the audio equipments in order, detecting one audio ^ the ready condition monitor circuit 

equipment which first generates the ready condition ^ ready condition monitor circuit 43 is prov ided 

signal in each monitor cycle and generating a change- with a binary counter 432 10 which the reference clocks 

over signal and a changeover means for connecting the 35 m mputtec j m< ^ a decoder 432 for decoding the binary 

detected audio equipment to one speaker in accordance output from the count er 431. Outputs from terminals 

with the changeover signal. Qo, Qi, Cfcand Q 3 of the decoder 432 repeatedly become 

DESCRIPTION OF THE DRAWINGS r ** J * eve ^ m or ^ er every time the reference clocks are 

inputted to the counter 431 to start the monitor cycles. 

FIG. 1 is a block diagram illustrating the whole struc- 40 xh e ready condition signals Pa to Pd are inputted to 

ture of a speaker changeover device according to the AND gates 434A, 434B, 434C and 434D through input 

present invention; and protection circuits 433A, 433B, 433C and 433D, each 

FIG. 2 is a circuit diagram of the speaker changeover bcmg composed of a resistor and a diode. The AND 

device, gates 434A to 434D are selected in order by the outputs 

DETAILED DESCRIPTION OF THE ^ °^ ^ e tennma ^ s Qo to Q3 of the decoder 432. When one 

EMBODIMENTS °^ ^ e reac *y condition signals Pa to Pd becomes r H j 

level, the corresponding AND gate (out of 434A to 

In FIG. 1, the reference numerals la, lb, U and Id 434D) generates an output of r Hj level. This results in 

denote audio equipments such as a car radio, a car ste- the output of the NOR gate 435 becoming r L^ level to 
reo, a car television, and a personal wireless telephone. 50. close the AND gate 423 through the OR gate 422. 

The reference numeral 2 denotes a stereo speaker 2. The Thus, the monitor cycle is stopped, 

stereo speaker 2 is selectively connected to the audio When the monitor cycle is stopped, the outputs of the 

equipments la to Id by means of a changeover circuit 3 terminals Q 0 to Q 3 of the decoder 432, one of which is at 

and receives audio signals Da, Do, Dc, and Dd from the H level are fed to the changeover circuit 3 as the 

audio equipments la to Idas a signal S. 55 changeover signals C by way of AND gates 443A, 

The changeover circuit 3 is operated by a changeover 443B, 443C and 443D of the inhibition circuit 44, 

signal C outputted from a changeover control circuit 4. The ready condition signals Pa to Pd are also fed to 

The changeover control circuit 4 is provided with a the changeover circuit 3 by way of the OR gate 437. 

reference clock generation circuit 41, a timer circuit 42, The changeover circuit 3 is provided with four sys- 

a ready condition monitor circuit 43 and an inhibition 60 terns of changeover channels, each corresponding to 

circuit 44. each of the audio signals Da to Dd fed from the audio 

The ready condition monitor circuit 43 receives equipments la to Id. Each changeover channel is corn- 
ready condition signals Pa, Pb, Pc and Pd from the posed of a pair of two contact relays 31A and 31B, a 
audio equipments la to la* when electric power is ap- light emission diode 32, drivers 33A and 33B and an 
plied thereto. The ready condition monitor circuit 43 65 analog switch 34 operated by the output of the OR gate 
cyclically monitors the ready condition signals Pa to Pd 437. 

in order and generates the changeover signal C for In the changeover channel selected by the change- 
connecting one of the audio equipments la to la*, which . over signal C, the relays 31 A and 31B are operated and 
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the light emission diode 32 is lighted. This results in one 
of the audio signals Da to Dd being selected to be fed to 
the stereo speaker 2 (FIG. 1) as a signal S. 

When none of the ready condition signals Pa to Pd is 
inputted, the monitor cycle is repeated. In this case, the 5 
output of the OR gate 437 is at r L j level, so no analog 
switch 34 is operated. Only the light emission diodes 32 
are lighted in order. 

The inhibition circuit 44 is provided with a binary 
counter 441 and a power-up reset circuit 442. The out- 10 
put of a terminal Qo of the counter 441 is inverted every 
time the switch 51 is turned on for a short time to input 
the cycle start signal A' thereto. This results in the 
AND gates 443A to 443D being opened or closed. 

The counter 441 is reset when the flip-flop 424 of the 15 
timer circuit 42 is set at the monitor cycle start time to 
open the gates 443 A to 443D. 

The reference numeral 6 denotes a circuit for supply- 
ing electricity to the circuits 3, 4 and 5 and this circuit 
starts its operation when a key switch (not shown) is 20 
located at its accessory (ACQ position. 

In operation, when no power is applied to the audio 
equipments la to Id, the output of the terminals Qo to 
Q3 of the decoder 432 becomes p Hj level in order every 
time the clock signal is inputted to repeat the monitor 25 
cycle. 

When power is applied to one of the audio equip- 
ments and one of the ready condition signals Pa to Pd is 
generated, the ready condition monitor circuit 43 de- 
tects the generated ready condition signal to stop the 30 
monitor cycle and connect the power-applied audio 
equipment to the speaker 2. 

When the speaker 2 is changed over to be connected 
to another audio equipment which is ready for opera- 
tion, the switch 51 is continuously turned on for a time 35 
longer than 1.5 sec. This results in the monitor cycle 
being started again and the above described another 
audio equipment is connected to the speaker 2. 

While the switch 51 continues to be turned on, the 
monitor cycle is forcibly repeated. 40 

The connection between the selected audio equip- 
ment and the speaker 2 can be temporarily interrupted 
by turning on the switch 51 for a short time. This results 
in the terminal Qo of the flip-flop 441 being inverted to 
close the gates 443A to 443B and place the relays 31A 45 
and 31B of each channel in nonexciting condition. 

The selected audio equipment can be connected again 
to the speaker 2 by turning on the switch 51 again for a 
short time. 

In the above embodiment, a pair of changeover relays 50 
31A and 31B are provided in every changeover channel 
so as to feed* stereo audio signals from the audio equip- 
ments la to Id to the left and right stereo speakers 2. 
Instead, one audio equipment can be connected to one 
of the left and right stereo speakers 2 by way of the 55 
changeover relay 31A while another audio equipment 
can be connected to the other speaker 2 by way of the 
changeover relay 31B. By adopting this structure, two 
audio equipments, a car radio and a car stereo for exam- 
ple, can be listened at the same time. 60 

Furthermore, by using solid state relays as the 
changeover relays 31A and 31B, the whole circuit can 
be made into a compact hybrid IC. 

As described above, the speaker changeover device 
of the present invention comprises a plurality of audio 65 
equipments and at least one speaker to which signals 
from the plurality of audio equipments are inputted. 
The speaker changeover device cyclically monitors the 
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ready condition of each of the plurality of audio equip- 
ments and connects one audio equipment which first 
becomes ready for operation in each monitor cycle to 
one of the at least one speaker. Each speaker can be 
used by a plurality of audio equipments in common. 

By installing the speaker changeover device of the 
present invention in a vehicle, a plurality of audio equi- 
ments such as a car radio, a car stereo and a personal 
wireless telephone can use one speaker in common. 
Therefore, a large space for installing speakers and the 
time for wiring are not required and the production cost 
becomes very inexpensive. 

What is claimed is: 

1. A speaker changeover device comprising: 

a plurality of audio equipments, each outputting an 
audio signal, each of said plurality of audio equip- 
ments generating a ready condition signal at the 
time when a power source switch of each of said 
plurality of audio equipments is turned on; 

at least one speaker to which the audio signal is input- 
ted; 

a cycle start switch; 

a changeover control means for cyclically monitor- 
ing the ready condition signal from each of said 
plurality of audio equipments in order, for detect- 
ing one audio equipment which first generates the 
ready condition signal in each monitor cycle and 
for generating a changeover signal, said change- 
over control means stopping the monitor cycle at 
the time when the changeover signal is outputted, 
and restarting the monitor cycle at the time when 
said cycle start switch is turned on; and 

a changeover means for connecting said one audio 
equipment which first generates the ready condi- 
tion, signal, to one of said at least one speaker in 
accordance with the changeover signal. 

2. A speaker changeover device according to claim 1, 
wherein said plurality of audio equipments are com- 
posed of a car radio, a car stereo, a car television and a 
personal wireless telephone, respectively. 

3. A speaker changeover device according to claim 1, 
wherein said changeover control means comprises: 

clock pulse generating means for generating clock 
pulses; 

a decoder having output ports of the same number 
with that of said audio equipments, each one of 
output signals from said output ports cyclically 
becoming r Hj level in order, upon said decoder 
receiving said clock pulses; 

a plurality of gates for receiving, respectively, the 
ready condition signal from said plurality of audio 
equipments wherein the cyclical output signals of 
r Hj level from said decoder select one of said 
plurality of gates for outputting the respective said 
ready condition signal; and 

an inhibiting gate which closes and inhibits said clock 
pulses into said decoder to stop the monitor cycle 
when the ready condition signal is outputted from 
the selected gate; 

said changeover control means outputting an output 
signal of r Hj level as a changeover signal when the 
monitor cycle is stopped and said inhibiting gate 
being opened when said cycle start switch is turned 
on. 

4. A speaker changeover device according to claim 3, 
wherein said changeover control means is provided 
with a timer circuit connected to said cycle start switch; 
said timer circuit generates a signal for opening said 
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inhibition gate when said cycle start switch is continu- 
ously turned on for a predetermined period of time. 

5. A speaker changeover device according to claim 4, 
wherein said changeover control means is provided 
with a flip-flop of which the output is inverted every 5 
time when said cycle start switch is turned on, and a 
gate which opens and closes in response to the output of 
said flip-flop to control the passing of the changeover 
signal. 

6. A speaker changeover device according to claim 1, 10 
wherein said changeover means is composed of a plural- 
ity of electromagnetic relays of which the number is the 
same with that of said audio equipments, one terminal of 
each of said plurality of electromagnetic relays is con- 
nected to the corresponding one of said audio equip- 15 



ments and the other terminal of each of said plurality of 
electromagnetic relays is connected to one of said at 
least one speaker in common; and said electromagnetic 
relays are selectively operated by the changeover sig- 
nal. 

7. A speaker changeover device according to claim 6, 
wherein said at least one speaker is a stereo speaker 
composed of a pair of speakers; each of said electromag- 
netic relays is provided with a pair of relay contacts; 
one terminal of each relay contact is connected to cor- 
responding one of said audio equipments and the other 
terminal of each relay contact is connected to each of 
said pair of speakers. 
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